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A. ..RELATIVE CELL NUMBER (FOLDS) 

B. ..DAYS 

^ C...CONTROL 

(57) Abstract: Terminal differentiated cells are proliferated by transferring a cyclin and a cyclin-dependent kinase into the nuclei 
of the terminal differentiated cells and then culturing or maintaining the resultant cells. In particular, a method of proliferating 
^ terminal differentiated cells applicable to the treatment of heart diseases, etc. can be provided by adding a base sequence encoding 
1^ a nuclear transport signal to at least one of a cyclin gene and a cyclin-dependent kinase gene, transferring these genes into terminal 
Q\ differentiated cells in vitro and then culturing the cells, or transferring the above-described genes directly into terminal differentiated 
cells in vivo. The cyclin as described above is a cyclin which is capable of activating CDK4 or CDK6, while the above-described 
cyclin-dependent kinase is one which is activated by D-type cyclin. Moreover, a recombinant vector usable in the above method and 
<^ drugs containing the same are provided. 
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m n.^m\Mm<Dmw3\kms z.n\zm ^ & mkz.^ z $ - \z. m u & 
10 m^mfi 

nmfflifaoMi&mmtt't ? v if (cdki iaotwsns 

TfcM5£nW£o ^<D-^5£±©#ifc£, I&$T3CDK©#M'I4^£ I 
20 NK4 (Inhibitor of CDK4) 775>J-t, C I P/K I P (CDK interacting pr 
otein/kinase inhibitory protein) V-(D2mz±m-£tiT^Z> e 

^ffl^e^^/OHj-T^J-T^o Ras/Raf-l/MAPK^cfcO^-cD^^ii^n, PI 
3K (phosphatidyl inositol 3-kinase) /Akt (protein kinase B)£=kD#-^«l 
^tlTV^o CDK 4, 6ttDMtr-ri"J >«h^U, ^ftfc^TbC AK (CDK 
-activating kinase) fc<fc&U >M£gW£«£:&3o DgttM >«*g 
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•TZ>h<Dt^7L<bnT^Z>o DUHM^U >/CDK4, 6 ©MJl$3iifT£& 

^7°T<f>«T ! &3o iifti^tTC I P/K I P^#ffi-TS<i:G l^fCtB 
JJt--&CDK2fg'l4«Pfi#$nTU*-5o Dlt^f^UVCDKttC I P/K 
I P iiM-g-r^ CiTlH^cne©^ > tf^-K: J; £ C D K 2 

© ^ > a ^ m tmuwrm -tzz-t ifiia e> nx v> * © 4> -en t & s © 

£»PU «*tf^*y>E©CT&StefcU IM^U >E/CDK2©fjs 
15 2 F^SSKM-a-U E 2 F**DNAliS$!^ffiiiL&V>«fc3fcW;^TV>S. RB« 

F'&#MMt**ftuB&$cv^ TOisibstis. ifi^, RBiE2Fin«n j fni 

20 frte, RBtE2F775U-^>^9fcJ:oT»Sfci«^nTVi57 , nt 
XT'&SE£j&*iKS3&>K:fcoT£&. Jgfc* u(DRB-E2F®lt «©# 

25. SHt^£bT*ft£nTV>S. 

LTM (GOD tP?«n54#«iJ^fi8fcfeS2:i:**ftI&nTVi5. 
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5 «^t«, 77V£<;K*<2^ite^T?&£E 1 A«±|2RBfCl^TSJl<J: 
K:«k Ox E 2 F&#t£®*te?0«¥<H£U «©DNA^MT5. 7 
>y b$T£fi^*'MM£ffl^T, E 1 A^'6EIit:*V^TE 2 F«b. 
DNA^ROT^b^®Cir^^^^^^*fei:il5, E 1 A(DW(iDN 
A^J&<Dtf»te0J£>/^T&<7^ I — i/7sfimz.Z><, E 1 BCD^#TT?E 1 

10 DNA^j&&f£»T*E£j&*a#3*vri^S (Kirshenbaum, LA 5, The Journ 
al of Biological Chemistry 2 7 0i, 7791-779 41, 1 9 9 5¥# 

^[;e 2 FT^yy^A^mmvrc^, e 2 f«^0«(c43^t^# 

MWfr*e^<D^:gi£WJU DNAM*H*t§i:t^$nTV^ (Ki 
15 rshenbaum, LA. Developmental Biology 1 7 9#, 4 0 2-4 1 II, 1 
9 9 6 3=#!0 „ 

20 (Soonpaa, M. H£>, Clin. Invest. 9 9#, 2 6 4 4-2 6 5 41, 1 9 9 7 
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10 ±mt&m%:ffi®:-r&fzibiz, *mmmmtem^ttikistcMM\z&rtz>mmmm 
mmmm. wiz^mmm\z^x. skmtzacDmmmmziin^rcm^z&iirzv 

tlTcD M1M ^ U >/ C D K 4 te&HJ&ft \ZWHh b^rt-s^ff b ft V> £ t. , ^<Z> ^ 
— ^ yhTffeSRBO'J ^BMfcRtf ^U>E/CDK2 ©fiH£ffej&JjB 21 £ & 
15 ^£££:JLtBb7co ^21T\ 1M ^ U >D 1 \zW&Ts v^tJKNL S) SrtttOb 

flsjfcU ^«'W«S[M$tfc<!:j:5, -tH^U >Dl/CDK4*J«rtl: 

25 mzm&mni^ m$^mi^^m^itmm\zmx^A^x^(Dmm^mm-t 
w$Mm&m&T&&foft<DmmftikmmizmmmA'Tz> z\t*&mt-r 

Miz^mmotif^vimmz^x, ±xs&49v >ucdk4xhcdk6 
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& <J XcJ; D Stt-ffc £ %> ©T? S D , 0g «n£?L«© CDK4MCDK6^ 
15 »*bVi«8«fc*^T, ±fBit-ri7U>it^M?L^CDCDK4X«CDK 

^ttift^LSSo-y-'f # u >d i , d 2ittD 3iaot«sn?.D-<^u>ft 
if awe ^z.^mm^-r^. 
miz^v^mmiz^x.mmmm^^^-it7^y^^jV7,^^—-v 

20 WffB«SPff^^-;k*3— H-r^^»ga^l«S V4 OCDlarge T £xHCE&3fc 

«^ff^^;l/©^liSB^JTa&§^t^#^t-rs. #KSV40O large T 

mmm%z(DM&?f>'<yj-)i<& 3 tan- Htsfeo^w^ns. 

^Bj©^HCDMt43ViT, ±SBfg— CDMt^^5W©^l:i Kim 
M * 33 W 3 H3W Sffi/fl f a fip * b ffitt UT tt, ft 3(T f « A# 

(Dfemjjm-c&^r, 'j>u< fh-^zm^n istfi-^u- K-rsjasBEW 
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^-r;u^^^^-sia»*#©iM ofrffi) ks#u o^md 

iftS^x^^>yn>> hfl¥tfrbfc0T&£. l««#©ilt)T&5 0 ppRB : 
V >M{bt£tlfcRBm&M. PRB : RBISS, 

ll&ffcte&OiEOT&S. RB : RBI6S, 

0 5«, i^? oai^yf y ^-^ (a o tfcit^ ^ u >d i &t;c 
20 {b^^x7^>7*o>> MStfrb&erc&s. t&m&Aomo'v&Zo pprb: u> 

m^^nfcRBMSK, PRB : RBISI, 

«IS^+0iC>IBMIft**i«jft^-1f— «tt«t(confocal laser micr 
oscope) £ffl*.fcL S Cia0ilrbfelSI^Lfc?IM-Cfe?. o 
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Hlllt D1NLS/CDK4 (aRtfb) XttlacZjtfe^ (c) ^tW^TT/ 
^&bT^lid7>A 0 ^M£*jijtfcb;fc[IIT&&o 0^ sfrSttsarcoineric actin 

10 

HlJLSIODailJ-^f >U3mm (Dl, D2. D3) ©"th^-f^S^U 
ttHMHlOG 1 CDK4, CDK 6 t^UTffi 

15 teffcrr*. *5fe(CRB^>A^M<£U >Wifcl>TG 1 /S^frSHESlT*. it 
'f ^ U >D 1 ttG 1 jmCttRrtKiffitS^ SlHA5iGSK-3/3 (glyc 
ogen synthase kinase-3/3) £PMtt&^>/1£7f?^:f-— if K:J;oTThr286SrU 

*U >D 1 / C DK 4 (MMI %fe?»lf My o D©|£*£iIbT 
20 l^^»PbfeO, ILJIiSIISlc^ViTER (estrogen receptor) 

zjjmx$>z>o znz<D?>A2K&&mzmxirz>j}m£.vx\z, ^r^n-r 

25 ^-v^^v-a >fc e ];OTO!ftfc&AT£:£&fe&£/^\ ^As^^fL&^itfc 
^AIiW*bVi 0 zgA^n^lM^U >tlTliCDK4mDK6^ 

, D2, D3) j&UIStf&ft*. IK ^U«tt*t- tf«hbT«DMlt 
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, igttsctms, #*#rtsWHS£fck iliffis. 
i0Goisi^«0it^ £?&i~2 scoiT^^^ horn 

, ^muEcommmm^mxtMz^sn^m^um^^nt^^ (ciaycomb, 

10 W. C. , Trends Cardiovascular Medicine 2#, 2 3 1-2 3 61, 1 9 9 2^ 

nmznmmm. mzmmvwmmmmzmim \z& ^xmm^^T-r 
ztztb. ±mmzmm*%iWf£m&te\£immmx&z> a nmmmmmwz&tf 
s ew&tz z:t^x^rxj:mmm<Dmm^^^^o mmmmzm* ©i 
is • immxmmkmKJi^y&mtkT&tf. ^mmizmm^^n^hn^mmt^ 
tc®^ yis^y >(Dm&\z^m&%tzvwmM(Dmw\zte% z hfimztix^z 
* .^mizte^xte, z\nz<Dn^ft4mf&&*kfa$vizmviiiisT. 
©^©^^©^iT^io^^ifflb, mmy.\t$ki&T%z.t\z£-3TmM 

20 amz.^?-<DMm) 

U >D litfc^cD^IE^Jte, Matsushime, H. 6, Cell, 6 5#, 7 
0 1- 7 131, 199 l^(C#«^n, GenBankfcSMSSnwS (Access i 
25 on No. M64403) . t MM ^ U >D 1 itfcT&Lee, D. 5, CelK 66# 

, 1 1 9 7- 1 2 0 61, 1 9 9 1^K«ftSnTVs*. khCDK4«303 
M©T^/^e>ft-g>^>/\°^3t~e&oT, C*l*3-Kt«cDNAi3«tt, 
GenBank£g®$nTV>3 (Accession No. M14505) . m%m<Dtfyi± 
DNAWtlt, fmomn=f- \Z<®m&) 7*7 -i V- D N A £ ffl Vife P C R 
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& \z \z. mmMPn?&!$.i£ ntc? >a o v n ttwsn £ -a- 3 e t « t & * 
^sosb^j^ *> o t $ nt „ 

10 nucleoprotein^Wff S^^Jl/ (AAFEDLRVLS : E#l#*§- 1 ) (Davy, J. "6, 

Cell40#, 6 6 7-6 7 51, 1 9 8 5 *£#H8) . IS— 
^^•<^t^^-ry-e$)^o £cD^5P-7©Mte!tt^tK#<> ^«SV4 0 lar 
ge T %m<DWffif*/>f1ri\/ (PPKKKRKV : 2 ) (Kalderon, D. <=> , N 

ature 3 11t, 3 3- 3 81, 198 4*P#fl&). fgHtt, tSf75 7i^ 

15 $tJlOT$ym^PSTT^7X^— ^TV^^-<^ Bipartite^-i*y©« 

;i/ (Xenopus laevis) ©nucleoplasmin©^fT^^±;i/ (KRPAATKKAGQAKKKK : IH^U 
#^3) (Robbins, J. £>, Cell 6 4t, 6 1 5-6 2 31, 1 9 9 l¥ 

V4 0 large T SiW©*^?^^^^**^" -5^^^^ 5 HpEF/iyc/nuctt, 
Invi t rogentt^ 6 TO $ tlT ^5 . 
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9 3«J&Xtt*J»tfSttJ?!U ffiR|jfiaAlcJ:*^ffi (Miyake, S. 5, P 
5 roc. Natl. Acad. Sci. USA, 9 3t, 1 3 2 01, 199 6 -WWcCin vi 

tro^-ry— S>3 (Mizuguchi. H. 5., Hum. Gene Ther. , 9#, 2 5 7 

7-2 5 8 31, 1 9 9 8#I)l;iO»§ui^^, 

9f^SnT^S0H t b75VSK ;P^3R1KSI5 (AD5) iM2 (AD2)T&& 

io o z.nz<Dm&M7^y*y'()vx<D-mmm.fc^i tei)R&3 (E3) o^as^*^ 
n^tCcfc^ m^igo^viT^y ^-oi/t;^^— sf^Kf 

W^^tt^ 6 Adenovirus Expression Vector KitA«TfrSR^nT*D*Bi5S^fcfiJ 
i*;Vy^^U*V-AOTUfcffil^DNA!:j;5h7>^7x^y3 > 
25 S&teffc^T*oTt>&<, §«©MDNAfciiitnt 
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d n A^m^.mm^ / u \zm^ntdm\z => >^Ac%4t5^Mi^t© 
Uftm&m Miiasfc o Sf * u < teioopgjg woi=ioo) kshset a zt\z&v 

20 ^T^a. 

Ta n t lz£ QMMZUZo i W©±S«* Sf«oSHt i o T^ti^nff 

5g^fe*s^-r5 2:t*«i?#, T-r^n^-f ^-yi/-h, ^hujmxa^^ 

2Q%<DWMlhmm<DMm® : ¥-*mnV, 5%B*m#X#ftT\ 37rT?Jg«Ta 

n 
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mmtFlow Laboratories^, Gibco&#©llTl£i!#7^6A^T^3o 

5 w-r%z.t\z£-oT%mmz#z>££tfT*%z>„ z\z\~c\ rf^f#-r-5j # 

^ £ in , *^gBj \z & y mm. £ -e-fc z\ t & * wjbx aiun 
10 cuts. «AtfA*^6»ia$nfc»*5Ht:»ijate*»ff i/tri-A&maisit 

15 wofrjMis, nmmm. wmMMwtmmnmfc£&m^z&mr?z>z\i:&-v 

20 m^??—&mmmft£-§r2>mM%& j 3--r2>z\t\z£*?T, m^itvrcmm 

ttg, ±IBM^^i7^-&^tJ'»J^S#-rez:i(c:J;oTB#©^ Ofr 
MIS) Sitf»[$'fi-*Jit*J"T?** a 

25 

iii 
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1) kd-cdKwmm 

5 CDK4^#tTT^V^-f ;i/7;^^^-Ad-CDK4«, ^7X5 FpCMV-CDK4 (Ma 
ssachusetts General Hospital Cancer Center<£>Sander van den Heuvelt#±=fc 
V) van den Heuvel6, Science, 2 6 2#, 2 0 5 0-2 0 5 41, 19 

(^.mmitm Adenovirus Expression Vector Kit Code No. 6150) &m^TM 
10 Wklsfco 1-7^^%, pCMV-CDK4£BamHIT«U m2m^1ti<D DNA®rJt£ia 
ILfco ^<7)Hflt©5f?^SrDNA Blunting Kit ^iBig*t§4 Code No. 6025£JB<^T 
(Blunt end) {bbfc^, 375 KpAxcw<DSwaIgMi^»AbT3 7,5 FpAd- 
CDK4£f£®Jb, (Miyake, S. Proc. Natl. Acad. Sci. USA, 

9 3t, 1 3 2 01, 1 9 9 6*zmm) l:fct:<D375 Ftb YT=rJ^^ 
15 5 M<£>DNA-TPC (* — 5tM^H3>^l/7^7) <h£ t H^"^!!!* 

*®2 9 3» (OT r2 9 3«J t^-5o ) Ab7>X7i?ya>$t§ 
Ct^ckO, 1^7f/^^;i/7 (Ad-CDK4) £^®Jbfe 0 

2) Ad-DINLSOM 

»fTv-^;i/ (nls) tt^-p-rzi&Mmmztftinvrc^ z u >d 

20 ^if^XiS Fte, pRSV-cyclinDl fi*07^7^7U>Dll«fr ( 
Matsushime, H. e>iiiI*S#R8) iipEF/myc/nuc^^X^ K (InvitrogenftSD fi5fc 
coNLS^^bT^bfcc -T^fe-fe, -f^T,^ HpEF/myc/nucSrM^SNcoIS: 
t£XhoIT-£)l£>rU 1. 0%T#n— xy/1/tt^cfJjchQIAQ.uick Gel Extraction Kit 
(QIAGENftgi, Cat. 28704) &m V>T&}5. 5 kb<Z)fg-<DDN AWxK*mW:Vt£o 

25 ^^7X5 HpRSV-cyclinDl*TOPmNcoIT^O»fb±f3imi0^T6O3 b 
v(Dm—(DDNAWxK&MUVtz 0 Hte, FpRSV-cyclinDl£i*M£bT 

NcoI^-fT- : 5" ACCCTCCATGGTAGCTGCTGGGA 3' (lH^J#-^4) 
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XhoI;/5K^- : 5' TGATCTCGAGGTCGATGTCCACATCTCGCACGT 3 ' (S3#l#*f5). 

£tt£©3«3S©DNABlrtf-£DNA Ligation Kit ^mm±U Code No. 6022& 
ffl^TljgtSCt^ioTT^W^iJ >D litter C5|5«M8fcSV40 Lar 

ge mm&xom&n ^ifi-jv (nls) ^iiu 3 03- ft ^Jttie^j^-r 

5 2>^5HMlfe. rc^XS H^e>$iJPI^PmaCIR^Sman?^IDm 
bfeDNASffM-^±IBi:l«I#©^^J:i9nx5 FpAxcwcDSwalgM&^lfAU 
7^;V-()\<xmm*y b &mmtm Adenovirus Expression Vector Kit Co 
de No. 6150) %m ^Tffi.mZ.T"rS V-i (Ad-DINLS) ZftUVfro £<DmM 
AT5=V^-f;i/7.Ad-DlNLS«, E 1 &£Z$E 3 jtfc^^bfcX^V O-i )VX 
10 CD D N ASH ^'J CD 4 1 \Z * CAGyn^- (h'J & ~T Z^yfU^-? — + 

3) ^<;i/XMtoilS 

15 29 3«^n7-^>3-hLfe6 cm^^-uiztn^ni^c-r^mmvx 

38< 0 JifHl) S.t/2) -eiUMbfenXS KAd-CDK4tAd-DlNLSCD4 ug£, -tn 
■"^nftUBWSJffflSSF^DNA-TPC (^igSt&K Adenovirus Expression Vector Kit 
1*1) 2.5 /zltig^U cm^i'-l/trit^bfeTO^U^^x^^a 
>^T : h^>7 > 7^57 5>3 >S:fT^fc (FuGENE™ 6 Transfection Reagent, Roch 
20 ettSU cat#l 814 443&M) 0 US, M^WU [UiRb^fflM«^, 

i«ifc^iM5 7 ~i5BcD^(cJinfecDT, mm^^z^mvr^o 
mzmmm^mmm\zmm^^~yiz^x, Mi»$6iaioiu 5000 r 
pm, 5 ftmm>bttmvti±m$: l&rM^^bT-sotm^bfco z.<di 

3Mci^$t, 3 ~ 4 Rmzttmvtcmm/mmmzmmmzmw^z.--? 

t:iUT, ^a^6HI^05ib. 5000 rpm, 5 ^K3S^BIbfe±ms 2^ 
•j7^;t/XM<hbT-80°CT«#b7^o CCD2^^7-r;i/^.^ 15 m1£, 3^-^r> 
3-hb£:25 cm 2 ^h;i/^ig«bfe2 9 3«fCig^^i±, 3~4BfM 
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tr-f'-'VfflW^XV'Ui'X&Wtt'itit. 3000 rpm, 10#H, VCT&foftm 
bfc±?H £ 3 )V7Mt. LX-Wtr-iSmVfz.o. Z.(DZV&<i)V7MW til 

3 - hvtcncm 2 ■#bMzmmisfc2 9 3mmizmm^^ 3~ 

(illfSV^-^-T»l/tWH4»^Wc. 3000 rpm, 10#W, 4 
T:-e5S^llbfe±?f * 4#cM )V7Mb. bT-80°C bfco 

fn t> St 1 0 9 ~ 1 0 1 1 p f u/ml £>«SH ftT7 * o o 

10 

mmm 2 ] 'bmmm^mmtmM^y^/ ^-fjvx(Dmm 

4tl~2 0t©7^h (Sprague-Dawley(SD) rats) 

(CS) <&H"tTMEM (minimum essential medium; SigmaftSL Cat. M-4655) \Z 
15 ftffl.Vfc (Tamamori.M. <b. Am. J. Physiol. 2 7 5# (Heart Circ. Physiol. 
4 4#) , H2036 -H204 01, 1 9 8 8 ^#$0 „ ;LCDcb5Kb-t*#£> 
n^«© 95 % ?-?Xty^ n -^M/i Ti7f- >m* (Dakopa 1 1 s*fc«L 

4ff7yhM«Slt 5%«iSifiLffi(FCS, Flow Laboratories*±®0 £«Jb 
20 fe-f-^;i/«/hiSi&(MEM, Flow Laboratories^:®*) *-?:ig*IIIUCJf «b> MiA' 

H/Mttfc (MEM) lC3£i&U Mid24BtF B ^§*bfe^ 1 -ep«bfe#^? 

^;i/xs^Tx«2aj^±2:M^'&^i*-T^$-&7to v-ov^mmz, mm 

^DlOOpfu (plaque forming unit) (DW^XT'tJ ^-OI/^SrJDA— fmX&'fe 
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5 (Phosphate buffered saline) fCTSfc^bfc^, -tJlXP l/-f n-izX^^K) 

. m>t^mvx±m^xr<i 0 m^tircm&^m^sxh^-m^i^fzm 

, 1. 5 mlCDX-/^>K;i/7^aL-y{»b, fZm<DlQm^m<D^Vfz (4°C) Ly 
sis Buffer (50 mM HEPES(pH7. 9), 150 mM NaCl, 0. lmM EDTA, 0. 1 mM EGTA. 0. 
1% NONIDET P-40, 0. 4 mM NaF, 0. 4 mM Na 2 V0 4 . 108! glycerol) %c±lz 
10 Ttf^.y5V >^b, 15f^P B 1vortex mixer-rit#b^30^-r B ^K±fcT#«bfe 

o ^(D^, is, ooommtexioftmi&'bftmv, ^(D±m^mm^<Dmm 

m±<D$H)&£^bfcPBStCT^bfc^ -fe;V7,^l/-r^-^T^^JR0> ?t 

15 >bfrmvx±.m*mxr£o %zftt£mm*&m<nnsx%?-mm&\sT^ 1.5 

Dil©X^^>K;V7^i-7l^b, tfcm©5^ico>KJ^bfeBuffer A (10 
mM HEPES (pH7. 9), 1. 5 mM MgCl 2 , 10 mM KC1, 0. 5 mM DTT) fcTtf^;/^ >Z? 
U 15#Hvortex mixer-e»b^>Jc±tCT10^F B 1^gbfeo NONIDET P-40£ 
mm^mo. 2%^^§=fc'5CiP^vortex mixerxmWVfcW: 5 frm%i±lzxmm 

20 bfeo mmzs, mm^^xs^mm^m^t^m^mmn^m^vx^mx, 
tz mfa^m\zxMM?$mi^ -8o^ctT^#b^) , mmtm^-mmutfei c 

(20 mM HEPES (pH7. 9), 25* glycerol, 0.42 M NaCl, 1. 5 mM MgCl 2 , 0. 2 mM EDT 
A)t:TkX^7-/>^U 15#Ffl vortex mixerXMWhfcm0frm7k±lzx1fr 

ebfco mmzis, ooQmmzxio^mm>t^^rz±m %mftwtLxi&-&htz 

25 (mfammiZXISkm&MV. -SO'CtT^bTc) . ±fELysis Buffer, B 

uffer AS. ^Buffer Cfc«Vv? e nt>teJBilrtfifc:, 1 mM DTT, 1 mM PMSF, l^g/ml 
aprotinin, lug/ml leupeptin, lug/m] pepstatin (^Tti£Sigma£fck:TI§A 

) zmn^fz* 
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^t7m*$%Xmi% SDS-PAGE GEUZTmmmvrc'&, ^hn-t;l/D-^Ifc 
h5>X77-b, 5% X*>5.)V2, 0.2% Tween20£^trPBSKSLTlR#P B 1$il 

5 ltrC*(Ab-3; Oncogene science*±Mh ^fT.^J Z u—TJVfflRBtfifc (1400 
1A PharmingenftSSD , VtttfV Z a-i-jim.^ Z U >A%iW- (SC-751; San 
ta Cruz BiotechnologyftSSD , <>+i-^U 9 a-^;HjvtM' P U >Eifi#: (SC- 
481; Santa Cruz Bio technology^) , ^VXtetf+r^U ^ n-^JrtC 
DK4trC#: (SC-260;Santa Cruz BiotechnologyttM) £;&[IA.T£ 6 \Z 1 BfKSI 

10 t5U 5* X3r>$;i^ 0.2% Tween20^^tyPBS{CTiinec7)Jn:^^^b^ 
^ 2^JfC#:<hbXt^> ? tn; , ^^XIg, horseradish peroxidase linked whole 
antibody (Amersham LifeScience; NA931) Xtety ^Irt^lt^Ig, horseradish 
peroxidase linked whole antibody (Amersham LifeScience; NA934) £.KJfc'£ J t£ 
, 5% 7>^r>5;i/^, 0.2% Tween20S^tyPBS^T^?#m, ECL^y h (Western b 

15 lotting detection reagents; Amersham LifeScience; RPN 2109) £fflt^T:8i2si 

T&SPE (Phenylephrine) ^HH^:BI^^bTl«i<^'14MRas^>A 9 ^K^% 
it^tftATfy ^-Ol/XAd-RasSlL (Duke University Medical Center£>Nev 
20 ins, J. R. tfdr^A^Lfco Leone, G. Nature, 3 8 71, 4 2 2-4 2 61 

.199 7*?mm) &m^T>bffiMf&*fflm.Lfcm<D*]-< ? u >d i o^iR 

(CAd-RaseiLXttMMibTRasaeT^^S^Vv/'^y^^^Ad-Con^^^ 
i±, 18B#K^^t§^^10%ifiL?f, 10-« McDPE (Phenylephrine) £^tri§iftX 

mmz£<om&htcrfem&^:hf£o muz^htckviz, z\n^<Dmmz^x 
'b-mmmrc^ ^u>DitcDK4 (^-^s-r ) ©^ji^m^ c t 
^/6^ 0 im ^ u >d i h c d k 4 h&frt> 5T\ /i>jMfl&-e«iM 
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^fbfcJcOffifr^fflfc^hbfc/^H (ppRB) j&tfcfflSnfc R 
^ U >©f£IJI£{£oTRB^>/^K;^U >S6-ffcSns^ 'L#iJi§T1i 

15 ^ M te'i>8Siffl]&:k cfc U^REF5 2^ fcl£l*l K b Tc „ 

0 3 te> V^WiftMn (FCS) XttiI^.7T/ ^<;i^Ad-RAS61L^»ML 

^fibfcll^gi^*T&£o v^ncD^fciM ^U>di /»fl§if ic#f*b 

20 04te, yT : /^-l';l/XAd-DliAd-CDK4(Cj:t?TS ; ^M-tl--l'^U>D 1 

t C D K 4 ^ 1iT feit-f ^ U >D 1 £#ff LftVi £ £ £^To 

T, «^ff S^^;!/ (NLS) GOtt^tlfclM ^ U >D 1 itfc^ £^£1^ 

ttVck ;^Ad-DiNLS^«^byc 0 m4msm^\z^iytc^\z, cioAd-DiN 

LStAd-CDK4^^$i±^>t, ^«<7)^rtW-r^U >D 1 tCDK4*i 

7 r^-OPXAd-DlW:, Minneapolis Medical Research FoundationCDAlbrecht, J. 
tf±J;DA^b^: (Albrecht, J.E 6, Cell Growth & Differentiation, 1 0 
3 9 7-4 0 41, 1 9 9 9^#Bg) „ 
MiUSS^G l^e>S^(C#tT$i±-5>rc4e)fc«DM-y-^^U>i:CDK4 £ 
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<Dm.&WtfWLn ^A^uTCDK4^CD KMteftl^— £ (CAK) KJ:5 
U >IMfc££**&tt:Mi&&:&:V> (Sherr, C. J. £>> Genes and Dev. 1 9 9 9^ 

4 #R B £ U >m-fb b TttM * Jiff $ "frS ^ £ 5 \Z~D V J Tl^fe, HI 6 « 
5 Ad-DlNLStAd-CDK40^iSSS^«fcoT^jKifflJ!aoKrtTRBA<U >»fl;3ftTV> 
5£££?rr. IH6 IC&^T, CDK'f >ktf^— "r&£pl6"*>p21^>/^35S: 
^ITS7t/ ^-OUT^^- (Ad-pl6#.tfAd-p21) £±IBAd-DlNLS/Ad-CDK4£ 
«$t^tRBO'J >K«S$n5u^6, Ad-DlNLS/Ad-CDK4©iBR5fe 

10 jWSKSnS. 0 2 FO^- hT*5iM*U >A^>1t 

15 BUfiffl 4 ] MSB (Dffiffi 

tSftJiitaWb^DUWA (PI; propidium iodide) Tlfe^bfc:. fiP"6> X3 7 
20 y—)\s-VWfeVrd®Mt:7)VJrU±'(>^ Vttfs7*— V (FITC) l:t*»b& 
iasarcomeric act in*n;#: (1 : 1000) Sin*., PBStCTSfcofc^L PI 50/zg/ml, RNas 
e A 500 jug/ml 37^ 15#H, MJc:^?a"P15^W#*Ufc^ 

/^ftS) tC^D^fcBLfc. <t,^tt^, iifSirisarcomeric act infftfMcfcSn 
25 I^tioTftKLfc. 

H8H L S Cfc«fc*MMJW®#Wtt***l,fc. HI 8 ateH*©£-r;i/* 

fig (DNA^IiI»S#) £^bfcfeOTig>3 0 Mifil?fi§ifeT-Ad-DlNLS/A 
d-CM4£^^£i*fcM« (D1NLS/CDK4) tt, l$Wli»£#K:SS8;fttfG2 

19 



WO 02/095026 



PCT/JP01/08208 



m\zm=Tvx^ z. trfDNA^m<Dm<tfrz>mm-znz>o m\z 5 xo^m & 
muhtcmm <5%cs+dinls/cdk4) Mskm<D^mzit^xn<Dmmmm<D 
mnmnmzn&o ztuznv, stmmm oo%fcs) x\tmmi->^i~)icou^ 

it<^U>Dl^^md-Dl/Ad-CDK4^^^brc^M^ (D1/CDK4) tt, Uiifa 

5 Emi&mwmfr vx^t^z. 5 <d%>- (5%cs) ^gii 

IWTlf ik£i±3^£#j|lT&3 J n^j-jv {istr^-ftM) s^inbTL s c \z 

10 J;5.MJt^I:E8 bK^Lfco Z,(D%£Mfr£>. / n^V-;M50. ng/ml) £gs2J0 
L Tig* L fcAd-D 1NLS/Ad-CDK4(D^^^^N0^I& (D lNLS/CDK4+Nocodazo 1 e) 
«t^H(DMWS^^G2/'M^^fe^Ci:^^^ 0 tot, Ad-DINLS/A 
d-CDK4 \Z £ o T*Jgi£fe $ 1*7^L«BJ&C9 « i: ^ £t5*MMI$ <£>>ifT £ig d L & Z 

t^iesna. g 2/M»ite:nii«F*snfcij>»«HJfi^5>' 

15 -TSicn 6 ©ttJSWStfG litXSiltJiiWS (post Nocodazole wash 
out) o CtlBClS^ll «filC*VVTSfcgib;fc+M'27 U >D 1/CDK4A«S 

®9f3\ tf-HBIMfc (confocal laser microscope) SHiAfc I/— If 

20 — *3r^>1M h;*— (LSC;t'J>;um B#> fCctD, Ad-DINLS 

PI^tJ:Dff-iUfeDNAti (PI©Mi) tPIffi^3ME©t!— ^ (** 

25 ^iijnb, shrew, aa©«jfittDNA^**r*fca&Piat3teaia3^ais 

(MS<!&:5) CtSJ&«tUT, iI«^KcD4>CDl@^rO,M (1-2 
7 bfc) *-®IBJMftitt1R (Gl~Mi) KctoTa-fM 

bfe (0 9 b) o -€-©«g^ Gl~MfflCD*OT©ttlfi;WS£U JBiia&HH'PR 

tf#§g b fe^fla^M^^ tire, 
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&*S**ffl#«K*Ufct>OT*«. Ad-D 1NLS Ad-CDK4 £ £ b 
. # £ b T ^ ^ - <Z> ^© 7 5V :M ;i/X £ i££<i>J&,m ttS £ h £ffll 

IM^U >D 1 tCDK4CDiMiW g.fcMZ&tfZfoffinf&VMM 
&mttfr£'5fr&Vm-rzi£tb> 1 &tX2Tf^«bfcAd-DlNLStAd-CDK 

10 4(B2 3gi<D75 : V ^-f^XS, — h (250~300g) £H§fl6)bT 

g^KT'C^gB (apical region) tcaXbfc. t$mt bTlacZitfcT^trT^ 

fcxsarcomeric actin^TM^bfe. «$nfeM#«in:^it^Alexa488in;#:X 
15 «*ri-7^XAlexa568tn;f$ (fan*>Molecular Probesft) ^fflViT^nSM 

* — i?5/7fA (ZEISS& LSM510) M^TfiilU -t©IS**H 1 1 td^bfc 
. Ell lfc*5ViT, SfrStesarcomeric actinS^U ,#fe«Ki-67&^-To 
Ki-674^ >/1i7K«jKHMffl©T^T©-tJ--T ^^^ViTitMbTV^M 
20 T?fg?rr<5;r £7^£> (ScholzenS, J. Cell. Physiol., 1 8 2#, 3 11-3 

2 2i, 200 o^#as) , mmMmnflMff i^x^^mm^mm-r^r^izm^ 

It. Ad-DlNLS£Ad-CDK4£) 2ffi^<Z>75V JVX&KI&tettttfoWtfOFrwm 
0 (HIl 1 a&tfb) ^<©if«S^IttCl5^T, Ki-67££ 

^>^^K^51bTV^dt^^ 0 fe 0 — lacZjt^^tJT^y^^ 
25 ;VX.^^bfoM^fl^«Ki-67^^>^^®<7)^«^fee)n^:^o^: (HI 

lie). ^ne»©M^ctD, ^#rttc*viT«6», -tM^u >DiiCDK4(D 

£k±<Dffi^z&r), iM£U>D 1 / C D K 4 fc-L^M 
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3 MfB+K ^ tj >«ni?LM^ C D K 4 XttCD K 6 ^tefl; bfiSIM' ^ U > 

4 t&feiM ^ u ymt&^-i— nwmimw^ & u >d i , d 2 xi±d 3 £ 
35 1 m~n 3 ^©fsin^«3«j©^feo 
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9 ffi!3lM Z U >l&fc^%miM(D C D K 4 XteC D K 6 &igttfbbft*1M 
1 0 ffffBIM ^ U >^#1t^^— VA&frtm %m<DV-t P U >D 1 , D 2 X 

1 3 w*o«gHfg 7 «-ib 1 im<D®nfrmm<DMm^?7#—$:&?Mftii 



14 «i*fi-s,ifoMJ^*oT, w^ofgH^i 3^(cta«© 
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SEQUENCE LISTING 

<110> Ikeda, Masaaki 
Adachi, Mi mi 

Banyu Pharmaceutical Co. , Ltd. 

<120> Mthods for proliferating a terminal differentiated cell 
and a recombinant ventor therefor 

<130> P2679PCT-GN 

<140> 
<141> 

<150> JP P2001-148266 
<151> 2001-05-17 

<160> 5 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 10 
<212> PRT 

<213> Influenza virus 
<400> 1 

Ala Ala Phe Glu Asp Leu Arg Val Leu Ser 
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15 10 



<210> 2 
<211> 8 
<212> PRT 

<213> Simian virus 40 
<400> 2 

Pro Pro Lys Lys Lys Arg Lys Val 
1 5 



<210> 3 
<211> 16 
<212> PRT 

<213> Xenopus laevis 
<400> 3 

Lys Arg Pro Ala Ala Thr Lys Lys Ala Gly Gin Ala Lys Lys Lys Lys 
1 5 10 15 



<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial 
<400> 4 

accctccatg gtagctgctg gga 



Sequence: Ncol primer 
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<210> 5 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Xhol primer 
<400> 5 

tgatctcgag gtcgatgtcc acatctcgca cgt 33 
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